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CLAIMS 

We claim: 

1 . A method comprising the steps of: 
receiving a first clock signal; 

providing a distributed dock signi to a clock distribution network 
having a plurality of endp/ints connected to a respective 
plurality of components; /and 
modifying the distributed Col signal until a portion of the distributed 
clock signal received L a first end point of the plurality of 
endpoints is substan./ally synchronized to the first clock signal. 

2 The method of claim 1, whe/ein the step of modifying includes providing 

a delayed representation/of the distributed clock signal at the first end 

point. 

3 The method of claim 2, v/herein the step of modifying includes using a 

delay locked loop to modify the distributed clock s.gnal. 

4 The method of claim s/wherein the first endpoint is at a same 

propagation level /ame level as a second endpoint of the clock 
distribution treeihere the second endpoint drives a component that 
is not part of the/ tree. 

5 The method of cl/im 4 further including the steps of: 

providing a s/cond clock signal from a first device wherein the first 
clock/signal is a delayed representation of the second clock 
signal. 
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6 The method of claim 5, wherein the step of providing the second clock 
signal includes providing the second clock signal to a propagatton 
path manufactured onto a first substrate, whe/ein the first substrate ,s 
not part of first the device. 

7 The method of claim 6, wherein the step of re/eiving the first clock signal 

includes receiving the first clock signal a/the first devtce. 

8 The method of claim 5, wherein the step ireceiving the first clock signal 

includes receiving the first clock signal at the first devtce. 

9 The method of claim 3 further including the steps of: 

providing a second clock signal frjm a first device wherein the first 
clock signal is a delayed representation of the second clock 
signal. 

,0 The method of claim 9, wherein/he step of providing the second clock 
signal includes providing the/second clock signal to a propagat.on 
path manufactured onto a fi/st substrate, wherein the first substrate ts 
not part of first the device 

! ! The method of claim 10, therein the step of receiving the first clock 
signal includes receivi/g the first clock signal at the first devtce. 



12. The method of claim 

signal includes receiving 



wherein the step of receiving the first clock 
the first clock signal at the first device. 



18 




ATI Docket 000141 



A method comprising the steps of: / 
providing a first clock signal from a first device; 
receiving a representation of the first clock/ signal from external the 

first device at the first device; 
providing the representation of the firsts/lock signal to a delay 

element; 

providing a delayed clock signal fron/the delay element to a clock 

distribution tree, wherein the ielayed clock signal is based upon 
the representation of the firs/clock signal, and the clock 
distribution tree includes a Plurality of leaves that provide the 
delayed clock signal to a respective plurality of components; 
providing a representation of J delayed clock signal from a first leaf 
to the delay element, wh/re the first leaf is one of the plurality 
of leaves; and 

modifying the delayed clock iignal provided by the delay element 

based upon the representation of the delayed clock signal from 
the first leaf. 



14 The method of claim 13, wWerein the step of modifying the delayed 

clock includes modifying/the delayed clock by delaying the first clock 
by an amount approximately equal to a first propagation delay and a 
second propagation del/y, wherein the first propagation delay ts equal 
to a delay along a dela/ path from the first device a second devtce, 
and the second propa/ation delay is equal to a delay along a delay 
path from the second device to the first device. 
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A method comprising the steps of: 
gating a first clock edge at a first device/at a first time, where, 
first clock edge is associated with a/.rst clock havmg a first 

period; , 
receiving the firs, Cock edge at a second device at a second ttme, 

wherein the time between the firit time and the second f me » 
first propagation delay; 
derating a data signa, a the secon/ device at a third time in response 
to receiving the first clock e/ge, wherein the time between the 
second time and the third time is a second propagation delay; 
receiving the data signa, at a firs/ component of the first device at a 
fourth time, wherein the L between the third time and the 
fourth time is a third prc/pagation delay; 
providing a representation of/he first Cock to a delay component of 
the first device, wherl the representation of the first Cock ,s 
approximately equal/o the first clock delayed by an amount 
approximately equa/to the sum of the first, second and th.rd 

propagation delays 
generating a distributedkck from the delay component to dnve a 

clock distribution network having a plurality of endpomts; 
receiving at the delay/omponent a representation of the distributed 

Cock at a first/endpoin. of the plurality of endpoints; and 
edifying the distri/uted clock until the representation of the 

distributed Jock at the firs, endpoint is synchronized wrth the 
representation of the first Cock. 



16. The method of claim 



1 5 wherein the second device is a memory device. 
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17. The method of claim 

approximately 5 nanoseconas. 



15, wherei/the first period is less than 
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inpuf 



feedback input, and a 



18. An apparatus comprising: 

a delay locked loop having a reference 
delayed reference output; and 

j woiitv nif end nodes connected to a 
reference output, and a plurality <jft end noa ^ 



ts a first end node of the 



respective plurality of componer 
plurality of end nodes connectei to the feedback input of the 
delay locked loop, where the d/lay locked loop is one of the 
plurality of components. 



19. The apparatus 

distribution network 



of claim 18 the distrib/ition network is a 



clock 



20 The apparatus of claim 18 further/comprising: 

. Z .P. ^ « an outL node coupled* the^fe— 
of the delay locked loo/, and an input node, wheretn the first 
input port, the distribu/ion network, and the delay locked loop 
are formed on a first Itbstrate; and 
a first trace connected to th input node of the first input port, wherem 
the firs, trace is forn/ed on the second substrate whtch ts 
different than the fi/st substrate ; and 
. first output port having/an output node ccup,ed to the first trace, 
wherein the outpl port is formed on the first substrate. 
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The apparatus of claim 20 further — f „ , second 

a second output port having an output nope connected 

trac e, wherein the second output/ort ts formed on the firs 
subs trate, and the second trace/s formed on the second 

SU d " having an mput c/U to the second trace and an 

a » third substrie which is different from the second 
formed on a third suDsiraic ell w rate - 
sub strate and the third Le is formed on the second substrate, 

. first C port having an/nput node connected to the third trace, and 
3 rojputnodecovjiedaninputofoneofthepiurahtyof 

components. 

22 Xhe apparatus of ciahi , wherein the first trace is at ieast as iong a the 
sum of the .engths /the second trace and the thud traces. 
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A method comprising the steps of: 
pro viding a first clock signal from a rirst device, wherem the 

dock signal is transmitted ov/r a first substrate to a second 
device, wherein the first su/strate is not part of the first devtce 

or the second device; 
pr0 viding a second Cock signa/from the first device, wherein the 
second dock signal is t/ansmitted over a second substrate, 
wherein the second s/strate is not part of the first device or the 

second device; 

reiving the second clock signal at a delay component of the first 

device as a modified second clock signal; 
receiving a third signa/at a storage component, in response to the first 
Cock signal, wherein the latching signal is based upon the 
mod ified sec/nd clock signal and a previous latching stgnal 
from the de/ay component; and 
latching the thirc/signal at the storage component based upon 
latching Signal. 

24 The method ofLm 23, wherein the latching signal is delayed from the 
mod ified s/cond signa. by an amount approximately equal to a clock 
period of I modified second Cock plus a delay time between the 
Lching Lai being generated and the latching signal latchmg the 
third signal. 



the 
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